The humoral response to human factor VIII in hemophilia A mice.
Inhibitory antibodies (Abs) to factor VIII (FVIII inhibitors) constitute the most significant complication in the management of hemophilia A. The analysis of FVIII inhibitors is confounded by polyclonality and the size of FVIII. The goal of this study was to dissect the polyclonal response to human FVIII in hemophilia A mice undergoing a dosage schedule that mimics human use. Splenic B-cell hybridomas were obtained following serial i.v. injections of submicrogram doses of FVIII. Results of a novel, anti-FVIII domain-specific enzyme-linked immunosorbent assay were compared to Ab isotype and anti-FVIII inhibitory activity. The robust immune response resulted in the production of approximately 300 hybridomas per spleen. We characterized Abs from 506 hybridomas, representing the most comprehensive analysis of a protein antigen to date. Similar to the human response to FVIII, anti-A2 and anti-C2 Abs constituted the majority of inhibitors. A novel epitope was identified in the A2 domain by competition ELISA. Anti-A2 and anti-C2 Abs were significantly associated with IgG(1) and IgG(2a) isotypes, respectively. Because the IgG(2a) isotype is associated with enhanced Fc receptor-mediated effector mechanisms, this result suggests that anti-C2 Abs and inflammation may be linked. Additionally, we identified a novel class of Abs with dual specificity for the A1 and A3 domains. Forty per cent of the Abs had no detectable inhibitory activity, indicating that they are prominent and potentially pathologically significant. The expanded delineation of the humoral response to FVIII may lead to improved management of hemophilia A through mutagenesis of FVIII B-cell epitopes.